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DETAILED ACTION 

Claim Rejections - 35 USC § 101 

1 . 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

2. Claims 17-22 are rejected under U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. 

Claim 17 to 22 recite a software receive a digital value; determine a bit value for 
a selected bit of the digital value; select a tuning range for a transconductor based on 
the bit value; and tune the transconductor within the selected range based on any 
remaining bits in the digital value. Software per se, that is the description or expression 
of the program, is not physical "things." They are neither computer components nor 
statutory processes, as they are not "acts" being performed. Therefore, software per se 
is a functional descriptive material that is a non-statutory subject matter. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a*patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
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351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

4. Claims 1-3, 6-9, 12, and 23 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Ganeshan et al (US 6,977.542 B2). 

(1) regarding claim 1 and 23: 

Regarding claim 1 and 23, Ganeshan et al. discloses a method for tuning a trans- 
conductor (trans-conductor circuit in figure 5) comprising receive a digital value (digital 
code from digital low pass filter 360 in figure 3, column 5, lines 61-64); determine a bit 
value for a selected bit of the digital value (the switch selector 520 in figure 5 receives 
the bit on path 515 and generate the control signals to switch 510-1 to 510-4, the switch 
selector 520 determines the bit value and use the bit value to generate the switch 
control signals, column 7, lines 19-21); selecting a tuning range (selected stage) for a 
transcend uctor based on the bit value (bit(s) received on path 306 is used to select 
among the various trans-conductor stages, column 5, line 3 and column 6, lines 31-32); 
and tuning the transconductor within the selected range based on any remaining bits in 
the digital value (remaining bits are used to fine-tune the trans-conductance within the 
selected stages, column 6, lines 33-35). 

(2) Regarding claim 2: 

Ganeshan et al. discloses a method wherein selecting the tuning range 
comprises selecting a resistor from a plurality of resistors (resistor Gml to Gm4 in figure 

5, column 7, lines 13-18). 

(3) Regarding claim 3: 
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Ganeshan et al. discloses a method wherein tuning the transconductor 
comprises converting the remaining bits into an analog signal (DAC 370 in figure 3 
convert the remaining bit into an analog signal, column 5, lines 59-63) and tuning the 
transconductor based on the analog signal (column 5, lines 59-63). 

(4) Regarding claim 6: 

Ganeshan et al. discloses a method of tuning a transconductor wherein the 
transconductor is used to form a selected one of a filter (LPF 170 and digital tuning 
circuit 175 in figure 1 , column 3, line 55-column 4, line 4). 

(5) Regarding claim 7: 

Ganeshan et al. discloses a transconductor circuit comprising: 
a digital-to-analog module operable to receive a digital value and to determine a 
bit value for a selected bit of the digital value (DAC 370 and mirror transconductor circuit 
310 in figure 3, mirror transconductor circuit 310 receives a digital value and determine 
the bit value of the selected bits for the selection of selected stage, column 6, lines 40- 
48). 

a digital control module operable to select a tuning range for a transconductor 
based on the bit value (switch selector 520 in figure 5, column 7, lines 19-21); and 

an analog control module operable to tune the transconductor within the selected 
range based on any remaining bits in the digital value (mirror transconductor circuit 310 
in figure 3, column 6, lines 40-48). 

(6) Regarding claim 8: 
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Ganeshan et al. discloses a transconductor circuit wherein the digital control 
module is further operable to select the tuning range by selecting a resistor from a 
plurality of resistors (resistor Gml to Gm4 in figure 5, column 7, lines 13-18). 

(7) Regarding claim 9: 

Ganeshan et al. discloses a transconductor circuit wherein the digital-to-analog 
module is further operable to convert the remaining bits into an analog signal (DAC 370 
in figure 3 convert the remaining bit into an analog signal, column 5, lines 59-63); and 
the analog control module is further operable to tune the transconductor based on the 
analog signal (mirror transconductor circuit 310 in figure 3, column 5, lines 59-63). 

(8) Regarding claim 12: 

Ganeshan et al. discloses a transconductor circuit wherein the transconductor is 
used to form a selected one of a filter (LPF 170 and digital tuning circuit 175 in figure 1, 
column 3, line 55-column 4, line 4). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 17-19 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ganeshan et al. (US 6,977,542 B2) in view of Choi (US 6,538,833 B2). 

(1) Regarding claim 17: 
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Ganeshan et al. discloses a method for tuning a trans-conductor (trans-conductor 
circuit in figure 5) comprising receive a digital value (digital code from digital low pass 
filter 360 in figure 3, column 5, lines 61-64); determine a bit value for a selected bit of 
the digital value (the switch selector 520 in figure 5 recieves the bit on path 515 and 
generate the control signals to switch 510-1 to 510-4, the switch selector 520 
determines the bit value and use the bit value to generate the switch control signals, 
column 7, lines 19-21); selecting a tuning range (selected stage) for a transconductor 
based on the bit value (bit(s) received on path 306 is used to select among the various 
trans-conductor stages, column 5, line 3 and column 6, lines 31-32); and tuning the 
transconductor within the selected range based on any remaining bits in the digital 
value (remaining bits are used to fine-tune the trans-conductance within the selected 
stages, column 6, lines 33-35). 

Ganeshan et al. fails to discloses a software embodied in a computer readable 
medium operable to perform the steps of receiving a digital value; determining a bit 
value for a selected bit of the digital value; selecting a tuning range for a transconductor 
based on the bit value; and tuning the transconductor within the selected range based 
on any remaining bits in the digital value. 

However, Choi discloses a software stored in a computer-readable medium that 
improves the frequency response in a preamplifier (column 8, lines 23-26). 

It is desirable to implement the steps of receiving a digital value; determining a bit 
value for a selected bit of the digital value; selecting a tuning range for a transconductor 
based on the bit value; and tuning the transconductor within the selected range based 
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on any remaining bits in the digital value in software embodied in a computer readable 
medium because it reduce the production cost and reduce the power consumption of 
the system (column 8, lines 23-26). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of invention to combine the teaching of Choi with the 
system of Ganeshan et al. to improve the power efficiency and lower the cost of the 
system. 

(2) Regarding claim 18: 

Ganeshan et al. further discloses wherein selecting the tuning range comprises 
selecting a resistor from a plurality of resistors (resistor Gml to Gm4 in figure 5, column 
7. lines 13-18). 

(3) Regarding claim 19: 

Ganeshan et al. further discloses wherein tuning the transcend uctor comprises 
converting the remaining bits into an analog signal (DAC 370 in figure 3 convert the 
remaining bit into an analog signal, column 5, lines 59-63) and tuning the 
transconductor based on the analog signal (column 5, lines 59-63). 

(4) Regarding claim 22: 

Ganeshan et al. further discloses wherein the transconductor is used to form a 
selected one of a filter (LPF 170 and digital tuning circuit 175 in figure 1 , column 3, line 
55-column 4, line 4). 



Allowable Subject Matter 

7. Claims 14-16 are allowable. 
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Claims 4-5, 10-1 1 and 20-21 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

(1) Regarding claim 14-16: 

The present invention describes a multi-range transconductor and method of 
operation. Claim 14 recites a digital control module operable to receive the one or more 
bits as a digital signal and select a gain for the first transconductor and a gain range for 
the second transconductor based on the digital signal. The closest prior art, Ganeshan 
et al. (US 6,977,542 B2) shows a similar system, which adjust the transcend uctance of 
a filter. However, Ganeshan et al. fails to disclose the feature a digital control module 
operable to receive the one or more bits as a digital signal and select a gain for the first 
transconductor and a gain range for the second transconductor based on the digital 
signal. The distinct feature renders claims 14-16 allowable. 

(2) Regarding claim 4, 10 and 20: 

Claim 4 and 10 recites a method and circuit for tuning a transconductance 
comprises selecting an additional bit of the digital value; and selecting a subrange within 
the range based on the value of the additional bit. The closest prior art, Ganeshan et al. 
(US 6,977,542 B2) shows a similar system, which adjust the transconductance of a . 
filter. However, Ganeshan et al. fails to disclose a method and circuit that comprises 
selecting an additional bit of the digital value; and selecting a subrange within the range 
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based on the value of the additional bit. The distinct features renders claims 4 and 10 
allowable. 

(3) Regarding claim 5, 11 and 21: 

Claims 5 and 1 1 recites a method and circuit for tuning a transconductance 
comprises selecting the tuning range comprises selecting a gain for the first 
transconductor and a gain range for the second transconductor and producing an output 
current of the transconductor using an output current of the first transconductor and an 
output current of the second transconductor. The closest prior art, Ganeshan et al. (US 
6,977,542 B2) shows a similar system, which adjust the transconductance of a filter. 
However, Ganeshan et al. fails to disclose a method and circuit that comprises selecting 
the tuning range comprises selecting a gain for the first transconductor and a gain range 
for the second transconductor and producing an output current of the transconductor 
using an output current of the first transconductor and an output current of the second 
transconductor. The distinct features renders claims 5 and 1 1 allowable. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Sahu (US 6,657,483 B1) discloses adjusting the trans- 
conductance of a filter. Comino et al, (US 5,914,633) discloses a method and 
apparatus for tuning a continuous time filter. Miwa (US 6,791 ,401 B2) discloses a 
continuous-time analog filter having controllable gain characteristics. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Siu M. Lee whose telephone number is (571) 270-1083. 
The examiner can normally be reached on Mon-Fri, 7:30-4:00 with every other Friday 



If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on (571) 272-3042. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 



Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Siu M. Lee 
12/15/2006 
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